
MlL-S-l 9500/288( EL)
24 Apdl 1964

MILITARY SPECIFICATION

TRANSISTOR, PNP, SILICON
TYPE 2N2377 .

i’
1.SCOPE .

*is~*l.dlo4mdo-ky~qmplifl&ciK.i~.
.- This specification coven the de?ajl requirem&ts for iilicon, PNP,

1.2 Outline and dlmemioru. - (See Figure I.)

1.3 Particular electrical .Imm.teristlu. - At TA - + 25”* 3-C. (See 3.2.):
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(.aRf-4mc

b
(at: VCE : ~ Vdc (afi

%=4 %’ k

v~ = “-d v& lE=l~. VCB = ~ vde (at: f=lOme
!E-lMAdC) .f=lk) iE~j tic) : Vcn-+vdc

lg=lmAdc)

A Ilu =
Mldmun — Is 8
Maximum 12 5,000... . . .

1.4 AbyoIIJ;a M&i& “mtinga. -At TAS2.S*C, LMIH aheis “s&ifiad. (Sea 3.2 her~n):

2/
- Without voltage demting.
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2. APPLICABLE DOCUMENTS

2.1 The fallowing cbxumen% of the issue i. effect o. date of invitation far bicb

w ~E$t’h PQPl, f- 0 p~ of this specification to the extent specified herein:

SPKIFICATIONS

MILITARY
—.

“MIL-S-19SO0 Sanieondwmr Davieea, General Speeifiwtio. For

STANDARDS

MILITARY

MiL-srD-754 Test Methd For Semkandwtor Devices

(Capk of specifications, standard!, dmwings, and publi.ationa required by conmactam
in cormacticm with specific posurement functions dmuld be obtained Fmm the procuring activity
or as directed by the ean?mcti~ officer. Both he title and number or vmbol should be
stipdatad when requmting copied.

3.2 Abbmwia?iom end symbols. - The abbreviation and VA.JIS used herein are defined
in *iflati* MIL-S-19SO0 ,a d m FOlloua:

PT....:. tetul puuiir diasi~tion of the devic= turn of
collecmr and emitter power diaii%@m =

,..
(k31C)+(’%lE)” :

;.

%“%... aatrimie baao-rmistonca Cal Iectar-wpcitance pmduc t

3.3 Oaign and eomtrue?ion. - k tmmistor ikl I be of tho design, comtmctica,
and PhpicaTd imetuions fpecified on Figure 1.

3.3. I Operating p itian. - The tmmiamm d-all be cu~ble of proper opemtion in any
POaitirn.

3.3.2 Lmd arrangement. - The Ieod arnmgermw an the tmnsiarom shall be as indicated
in Figure 1.

3.4 Performance characteristics. - The tmnsistor performance chomct.erijtic$ shall be as
specified in Tables 1, II ,an.
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3.5 Marking. - The tmmi$tor shal I be marked in accordance with Specification
MIL-S-19S=m follovm. When the diminutive size or lack of wiiulila mxface area
pmvtib m.tine marking, on the device, of all item required by Specification Ml L-S-l 95W,
tlw follawiAg items may be emitted ir the following preferred eden color-band type
fdentlficatian (if specified for the device), ccunhy of origin, marwfacturer’s identification.
Where only a minimum of item can suitably be marked on the device, fimt consideration stmlI
be given to malting the canpleta type desigmtion (see 3.5. 1), and then to inclusion of the
acceptance date and inspectim” lot identificati~. Hmvever, all required marking shal I be
placed on the unit pncknge.

3.s. 1 Gmplem ~ -designation MO* ing .- Complete type-desigmtfon marking of
kitten pmcurud an Oepmiment of &my contmcta, .md which have passid Govwrt-nmt
Inspcticmand canpl y with al I requirements of this specification, skul I cansist of: ‘USA-
nmrmficlurer’s qwl ificutian coda Iettem-tmmistar dmigrwtirn (including any &signed reliability
Indlcater). ● The Iettem ‘JANm or any abbreviation thereof dial I not be used. If any
specification waiver k been gtunted, the canbinntion WLSA-manUfgctumr’s quolifkmion code
Ie.tten- shall mot bed h complete tlm type-designation marking.

.

4. QuAL1l-f A5suRANC6 mov[stONs
. .. . .

‘- “4.1 Gtmeml. - btcept M oihenvim specified herein, the rapauibility far irtqmctian,
genm’ol pwc=for acceptance, elanification of i~ti.n, and impactia conditian
6nd mathd of teat shall b- in accordance with Speci@ation MlL-S-l 9SC0, Quality
Asmmnca Pmvisians.

4.1.1 Rcapmsibil Ity f- inqxctiam - Unl= othenviss s~ifiad in the crntrwc? or
purchmo order, the supplier is rmpemible far the performance of all impaction requirements
? spacified herein. Except oa otherwisa ipecifiad, the supplier nmy utilize his ~ ~eiliti= ,
c+ any commercial laboratory ac&ptoble m the Government. The Government raerves the
right m perferm ony of the impectlom set froth in the specification where swsh irwpectiom are

,,. deemed nacamry m aswm suppl i= and.rervic~ confam tu prescribed rcquirernentx.

4.2 Qualiticgtion and Accepmnce lmp~tion. - QwlifiUtion and Acceptance

Impection Jwl i be m accor&nce with Speciftcatmn MIL-S-19500, OWlity &sIJrwnce Pruvisitis, .
and as otherwise ~pecified herein. GmwP A, ~and C irispec?ion shall consist of the examimtiom
end te$ta specified ii Tables 1, 11, and )11 respectively. Group C impectie. shall be conducmd
on k initial Iat and thereafter an a let appmxinmtely ev~ 90 days or every fifth lot,
whichever .xcum fin?. Acceptance Inapectica shal I include inspection of Prepm-arion for
Delivery. (Sea 5. I.)
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4.2.1 s ifled LTPD for aubgt-wpa.- The LTPD specified for a s~grwp in Tables l,”
cmbined, in the subgroup. (See 6.3. )

4.2.2 Okpmiticn of sample nib.- ~ple !mih wbiected h Gmup 8, S.bgm.p 4
and S, inspection stml1 not be deliver ed on the contmct or order. Swnple “ni~ t~t have been
subiacted b and have puned Group B, Subgrwps 1, 2, 3, 6 ufid 7 tesn, and Group C,

~IWP I t=% may b- delivered en the .onhu.t or order provided that, after Group B and
C Impectien 1s terminated, thma ~mple unih. am aubiected to and pas GmIJp A irnpection.
Ocfactiva units fram any sqmplo grwp thot may be passed grcwp inspection d@l “not be
dsllvered a the r.catmct or order until tk defect(s) hm been remedied to the satisfaction of
tfn C%8rmmnt.

4.3 Particular ~imntion and teat ,equircmenta. - ,.

ture. - All electrical test rnemurementa Jmll be made ct roan
*~;~~_*3-C..l,~,ethemi~ ~~ifiA herein. -. .

,,

4.3.2 Intet-+al b end~int teat rnedwmments. - .All applicubie end-point te$t
. mmsuremenm &al I be made within four (4) hours afrer the mrticdar SQInole units have been

sub@ctad to the required physical -mbc~;cal ‘or envirenm~tal mat. 1~$ “inremml ‘“
,. requirement droll not be applicable tu rneaswemcnm $pecified ta be made dwing, (wbiectian

of minpla unitz to) a phpicolnwclmnical or en+iranmental w?, end shall not%e applicable
whw. otlmwke tpccified * Iffe t8st@.

4.3.3 .Meclmnical &moge resulting frum tesh. - kept for intentionally deforn%g,
nwtflatirg, ~ dismemixrimg mecIrnnical-nr= tests ?a which -PIGS are mbiected, there dml I
k no avid8nm of mechanical kg. to any snmpla unit after any of the Group A, S, or
c *is.
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Table 1. .Group A impection.

-Tezt Mettwd per Exmnimtion or tat Cmd itiom LTPiY symbol litni~ Unit
MIL-STD-750 Mill Max

2071

2011

3061

3036

?476

m

—

3236

3201

Viwal m-d fnechnicol
examimtim

cOJlecmI--I0-emit@r
Lwakdowm valtoge

Emitt.-m-bma
cutoff amen!

COllec-+ma
Cuten current,...>.

~.:,.
..
Smtic fm-nOrd-cwr@

,trmafar mtio

%.!?@
SrmIl+d short-circuit

fOnwd-clJf?’ent hOlufer
mtio

filnme. bme-raistanc,
cell ecmr-capcitmco
peduct

Ovrp Capxitance

knall~igrml dmrr-cireuil
input irnpa&nc.

Bias GA. D
Ic = -7.5 UAdc
IB -O”

Bias Cmd. D
VEE --10 Vdc
It-o

Uias Gmd. D
v~ --25 Vdc
IE=O

‘#CE = -0.S V&
lc--smA&

v~~ - -d we
iE-llliA&
f-lkc

. .

10

5

5

5

1“,0.,.-.

vt-J--6vdc
1~--ll+dc ;
f -Iomc ““”:
lestGirc”itp .
Fig.2 herein

VCB - ~ Vdc
iE -t*
f=4mc ;

VCB - -d Vdc
lE-lMAdC
f-lkc

.

——

BVCEO -25

l~o —

ICBO —

%E 10

— .-

— Vdc

-0.1 U/id.

-1.0 UAdc

—.—

—,—

5,000 pec

cd” -- 12 Pf

h~—90Ams
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Tablel. GmUp A impaction. -(Contintmd)

Trst Mdmd MOmtion or test Wltlom L,rnitl

MIL.STO-75!!

LIPD Symkal Unit
~

subgr0up3 -(co”t’d)

3216 Snmll*ifjml Opan-11’cuit
Wlpur ocblittencc

I
3311 MaXii f?eqwrsy of

mcil Iatirn

g“ High-tempemtum operation:

3036. COllador-m-bme
cutoff Cument

v LOw-tmfmmbra opamtion:

m SmOIlaigml AOri-eircuil
fauwd- current
tmmfor do

,.

‘@= -6 v&
iE=]ddc
f-lkc

VCB = -d Vdc
lE-llllA&
Teat cim.it per

Fig. 3 hamin

TA = + 12S*C, min

Bias Cad. D
v~ --23 WC
lE=o

‘/cE - -d V&
iE-lM&
f=lkc

h& —

f~) 8

Is

ICBO ---

W* 10

2.5 Umk

— Inc.

-22 uAdc

—.

u Far W. fikgmup, tha samph ..ihsAKA M h. High-lempemiwm Opcmtion test shall ha
all- m return m and lx stabilized at mm ambien~ tempemmre prior m their being wbiectkd
~~kT~-0~*~ -$. , .,

,.’ ..

U ‘“””’ ““: “’ “’ ““”” “
Test mmwmment Ilmll ha nmda @ tha tunpammre ~ified oher fhe -pling mim l-awe reached

themmi equilibrium at tint temparoium.

,..,

6
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T~l. II. Group 8 impection.

lest Method p Eaamimticm or tmt Ccnditmu . LTPD L“Symbol ~

M1l-SID-750 .V
M,n

Unit

,
M!?.9L

Phyicd dimeraiom .

20

—

.-

—

--

-1:5

—

--

..

2044.

2026

10s1

10s4

1021

3036

2206

2016

—

15

— -.

-P 2

SOldmubillty

T’an*tum Gycl[ng

——

—.

--—

16? Cend.C except

T(high) . + Im= +::C

lest Cord. B

—

-:

-.

7hewml dmck
(gIma strain)

—.—

.
-- -No initial conditioningfhishm rmistmze

IS ..

bid-point lash ‘-

Bias Cmd. D
VCB - -2S Vde
1~-o .

\

uAdcCOllrster-lo-bon
Cutoki —t

Icno

..

k●
$..,,

15

--

---

. . .

—

‘@= -d V&
tE-lll@Lk
f-lkc

.. .

Non-aPwti&
kcelemtion = SOCG
S’blmn of I mmc

m in Orientnti-
Xl, Yl, Y2,’ZI
(mml X 20 blowl)

--
SmO1l-siglld 3h0rt-

circuit kward-
curred transfer mtio

Subgrcup 3
.,

shock

..

..’ :.
,,. .

--
~.,,.,

vibmtim, variebla frequency

-

..

2054

2046

2oa

Accelemtim ~ 10 G,mio ‘-- .-.

-..Vikmtion fcttig.. Non-operating --

A.celemtion = 10 G,min

—

---
C.amkmt occelemtion

(cmfrifuge)

G = 10,000
OrimtOtiOm Xl, Y!,

Y2, 21

---

End-pint tests:

same m for subgroup 2
above

7
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Tokla Il. Grcup B impection-(Cat’dl

Tat Method per EumlmatlOn ar rmt COndttlom LTPD symbol L8m,m
MIL-mD-7so I/

unit
~

2036

1041

1031

,3a34

“ZEo6

I a?&

Load fotlgua 1* Gtd. E ——- ——

Ed-point tmlu
—.

%lloaafo fsubara+pzabove’

*

Sdt aimmpkm (corrmian)

S?!a?Q
High-tempcratm Ilf,

(na=9a0tima)

bld-point I’@stu

Cdlatw+o—bm .*
eurmnt

%dl+pd ahart-ci@t
fawad-ala%lt hwnfw
IAo

,’&s!iQ

,,,

sOmmfOr sukgmup6ak0vm

Is

— ——

“nlmcmd. D Icgo —
v~ - -2s v&
Ii-o

W-E --6 v& hfm 12
1~-lmAdc
f-lkc

X=lo ‘“

VCB ,.”:10 we — —“
~=lsmw
TA-+35-*3=C

——

-2.0 wide

—.—

.- .-

‘% 4.3.2 heroin.
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1/
Table Ill. Gm.p C impectim.-

!

-Trot MA!ud per bmimtian or test @d iflea LTPD sv~l Limits
MIL-SID-720 ~

Unit

5?kR!s@- 20

1001 Beran*Iric prasurs, Prasura -15 *2 mHg
rcducad (altitude --t -60 Iec.. min
.apelutianb - NOmml mounting

2036 COllccmr-m-bma W Icso — 1.0 uAdc
cutoff Wrrellt Bias Con& D

VI-J - -2s v&
l~=o

~Par?odl.i~ WE 4.2 herein.

.2/
This tea?m be perfommd ond .emw-ement mo& during wbiectirn of the mmple unih
h I+u *ed prm$ura ipecified.

. . ,,
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5. PREPARATION FOR DELWm:

5.1 k pamtfm fci d-livery .- R-epa@lan for delivery droll bo.in accdamee with
~iflcoiirn MIL -s-19s00.

6. NOTES

6.1 Notes. - lhe notes included in S~iffcatlm Ml L-S-l 9500, with the fol l~ing
axccpti.a&70ppl Iulbla to this Ipciflcatlc+l.

6.2 htwded USCJ.- Tmnslstm Type 2N23> covered herein is deaig~ inta.tiaal IY
10 mm currant maintenance needs m a direct replacement for Tmmistce Typ 2N495 in
misting mi Iitary equipments. Trunsistw 2)4495, Favicualy avai labia under reqtdremenh
of Military Specification MlL-T-l 9500/54 (S19C), isno Iaeger balng manufactured. It
should b, need that Trunsismr 2N2377 covered herein IS rn~e diminutive, ,dimemionally,
than fcmmr Tranaistar 2N495. It !hauld ba noted further, that, fir maintmanc~placa-
mcnt ~ In existing mi I[tary equipments, Trunsittu 2N23TT Is MOM rdily adaptable
to* In limif+~e circuihy thnn th mfallable equivalent but Iarger-dlmemianed
%unaIattx Typ JAN-2NI Lla thatis.cwmad by Milhmy Spaciffwthm MIL-S-19500/13E.

. . . . .

6.3 kluatlon w varfffcatlm im~ tf=.- Me LTFD mathcd IS .xcepti-lly
vmll WI tifm irupctian at satma, sine. it ~idm a high degrue of assummsa (PU?6
cmfldmwa) that lim lot repntad hm o ~on defoctivo less than tfw IPSCiffad
LTFO VOIU. Homver, lhc LTPf3 matld is not witabla fcx Inqxxtirn FW&IA sub-

~~ ~ ~~ imPc*iOn slna it pnwl&s, at -, a 10% COdl&~e fh~ *. Iet
m~~ & a fEil~ SSMPI* OCIWI Iy cabim a pmporrica d4fecti._ in excess of the
zpcciffed LTFO WIW. As.a result, whenevkr tha quality of a lot is re-cval.ated m
wrfffad by aunpling impmxlon wbaaqtmnt to the suppi ier’s satfsfuctq derrmnshutioru
of c,c+npllanc. with NW guailty retirements, lot dfs~ition shculd’ b b-d on a

~Pllf19 plan whid pwidis mmanable auuranca. that any 10?miected cmmins a

-** d~fecti:e gm~r ~m *. ~~cified \?PD or ~ valua f- any individual
~k~P. ~*n dae~ n-esaaw, ~a p,mhase .xAr should ipscify the detoi led
cdtmfo fff lot dizpmition. ~.,,..

6.4 Qualiffcatlan.-. With respect to puducti requiring qualificotia, ~m-& W;II
k rIIA rnly for such prcd..ts a have, prior m the tima set far ope.ing af bi&, bee.
tmsted and a@proved far incluaia in Quoliffed Radtxts Lkt (Q PL)-I 9500, supplement

@mIY). ~d~~r = nOf *h P+_DJ.cfI h-e actu.i IY been 10 listed by that d.aia. lnfor-
matb ~rtaining to qualification of @cm covered by this spcificatio. should be
reqtmatad % the Chief, Specification Engineering Division, U.S. &my Electronics
M@eriel Suppmt Agency, Fart hiormmuth, New J.rsaY, AiTN: SEL%lS-PPM-3.

Cu$todiam ROpming activity
Army-EL Army - EL

t%oject No. 591W- A470
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SEATING _

#

PLANE
ii i

r;’

Loll
II- F

Ml L-S-l 9500/2 W(Ef.)

m5.84. . . . . . . . . .
4.95

~“ ST3?J’.--. -.— .
n 7.

.,--jy----]
.

k--l--s” 1 ~.
I <-- i

.:,

NOTES:- ,.: . .. . .
,.

1. fia ;Pecified la dimnerer (3 Ieadd applies m the zone between .0S0 and .2S0 bel~
$e@ing plane. Between .250 km seating plane, and end of lead, o maximum of
.021 IHI ba bald.

‘2. ,~& below seating pl~e,As meawmd with a witable gage at g gaging plane .054 ~ “
rho lead orientation shall be within .CU7 of \pacificd Iocsrmrn relative m hwe arienmtiti
of tab (cemerl ine). When gage i$ not uied, —rnnerw dwll be made at =ring plane.

3. All tewnimls irnulated f- ~-.

Pigura 1. O.d ine end dimensions.
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OCIECTOR

Zppf IN34

7-4s ,.*”& ““
ppf PP f

“-H-?-K=

MILLIVAC

,..

,.
a

.* : 3.9K :.’ 7

. :“

.01 .Ot

(b \l
)1 )&

b’”

L:7.5UH

a=zzo d f= a-e
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